Off APR.-4.7008 



JP2001342489 



©WPI/ Thomson 



AN - 2002-211163 [27] 

Tl - Inhibtfor of flavor degradation caused by heat, oxygen, and light such as fluorescent lamp. In 

pharmaceutical, quasi-drug and food products, compHses rosmarinlc acid 
AB - NOVELTY : A flavor degradation inhibitor comprises rosmarinlc actd. 

- USE : For Inhibiting flavor degradation caused by heat, oxygen, and light such as indoor light Irradiation 
(e.g. fluorescent lamp), in products such as phsumaceuticals (powder, granule, tablets, capsule, drink, 
tronchlscus and mouth wash), quasl-drug (dentifrice agent, in-mouth refrigerant/coolant and bad breath 
preventive agent), cosmetics such as skin cosm^cs (lotion, milky lotion and cream)^ lipsticks, 
suns<»reens and make-up, feed such as bait of various kinds of pet foods (cat food and dog food, 
decorative fish and culture fish), food such as Ice-cream, ice-milk, lacto ice, sherbet, and iced 
confectionery, as beverage (milk, Lactobacillus, cariK>nated, fruit juice, vegetable, vegetable-fruit and 
powder beverages, cool beverage containing fiiiit juice, tea beverages such as coffee and black tea), . 
soup such as consomme soup and potage soup, desserts ((custard) puddings, milk pudding and pudding 
containing fruit juice, Jeilyr Bavarian cream and yoghurt), gums such as chewing gum and balloon gum, 
chocolates with added flavor (strawberry, blueberry and mefon), caramels such as hard-candy and soft 
candy, baking confectionery (hard biscuit, cookie rice biscuits with soy flavor and rice cracker), light 
pickled vegetables, soy sauce pickle, cure, pickles in bean paste, pickle in sake lees, kojl (malt) pickle, 

rice bran pickle, vinegar pickle, mash pickle, Japanese apricot pickle and Fukujin pickles carrying out 
pickles, sauce such as separate dressing and non-oil dressing, catsup, dripping and sauce, (apricot) jam, 
fruit wines such as red wine, processed fruits such as syrup pickle of cherry, apple, strawberry, apricot 
and peach, livestock meat processed goods and fishery paste products (ham, sausage, baked pig, 
ground fish, fish paste, Chikuwa (tube-shaped fteh paste cake), ground fish cake, ft*ied fish balls, date 
winding and whale bacon), dairy fats and oWs product such as butter, margarine, cheese and whipped 
cream, noodles such as Japanese, hiyamugi, somen, buckwheat, Chinese and gelatin noodles, spaghetti, 
macaroni, rice vermicelli and wonton. 

- ADVANTAGE : The inhibitor enables efficient Inhibition/prevention of degradation of flavor caused by 
heat, oxygen, and light Irradiation such as fluorescent lamp irradiation. 99 parts of 0.05-0.2% flavor 
deg radable grape fr uit essence was mixed with 1 part of purified rosmaririic acid _ substanc e and 
stii^3tesohfed. The grape fruity essence had less change of flavor and very less degradation in long-term 
preservation under fluorescent lamp irradiation at room temperature, which was a very high effect when 
compared with a grape fruit essence not added with the rosmarinic acid purified substance. 

- BIOLOGY : Preferred Composition: The flavor degradation inhibitor comprises plant extract contaimng 
rosmarinic a<^d and antioxidants such as flavonols. Preferred Plant: The extract is obtained from plant 

such as Labiatae, Boraginaceae, Rubiaceae, Scrophulariaceae, Cucurbitaceae and/or Umbelliferae. The 
antioxidant is (glucosyl transfer) rutin, (iso) quercitrin, milllcitrin, morin, Sophora japonica extract, 
Fagopyrum tataricum extract and/or Myrica rubra extract. The degree of coloring of the plant extract is 2 
or less. Flavor degradable food product is added with plant extract containing rosmarinic acid and 
antioxidant. 
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- EXAMPLE : Crepe Perilla live leaves {1 kg) were Immersed In methanol {io I) for 1 day under room 
temperature and an extract {9 I) was obtained. The extract was concentrated, cooled to lOfdegJC and 
insoluble solid substance was removed and filtered. The filtrate was added to water (2 1) and activated 
carbon (20 g), pH was adjusted to 2, and concentration-dried to give rosmarinic acid crude refined 
product (12 g, the degree of coloring was The obtained product was diluted in water (2 1), poured by 

a flow rate of 100 ml/hour in a column with packed absorption resin Amberllte XAD-2 {RTM) XAD-2 (100 
ml). Subsequently, the column was washed with water, and ethanol (200 ml, 95 volume%) was pour^ by 
a flow rate of 100 ml/hour. Rosmarinic acid-containing fraction was eluted. The obtained ethanol solution 
was distilled under reduced pressure, and subjected to silica gel column chromatography. 
Acetonitrile:methanol (10:1 to 10:3) in a solvent was added and the column was expanded and 
. fractionated. A high speed liquid chromatogFaphy containing ODS-2 column, and an ultraviolet rays 
detector which was filled In the ODS, was subjected with the fractionated liquid. The fraction was analyzed 
by using 0.1% phosphoric acid/acetonitrile (7:3) as developing sohrent, and the fraction which contained 
rosmarimc acid in a h^h ratio was combined (flow rate of 1 ml/minute, detection wavelength of 330 nm). 
Silica gel column chromatography was performed, and rosmarinic acid purified substance with a purity of 
95% or more was obtained. Rosmarinic add crude refined product and rosmarinic acid purified substance 
were dissolved in 30 vo!ume% aqueous ethanoi solution and the flavor degradation inhibitors were 
respectively obtained. 

IW - INHIBIT FLAVOUR DEGRADE CAUSE HEAT OXYGEN LIGHT FLUORESCENT LAMP 
PHARMACEUTICAL QUASI DRUG FOOD PRODUCT COMPRISE ROSMARINIC ACID 
PN - JP2001342489 A 200i12U DW200227 

IC - C11B9/00; A23B7/10; A23C13/10r A23C9/13; A23G9/02; A23L1/06; A23L1/19; A23L1/22; A23L1/24; 

A23L2/02; A23L2/38r A23L2/42; A23L3/3472,- A23L3/3508; A23L3/3544; A61K47/12; A61K47y22; 

,A61K47/26; A61K47/46; C09K15/06r C09K15/08j C09K15/34; C11B5/00 
ICAI . A23B7/10; A23C13/10; A23C9/13; A23G9/32; A23G9/44; A23G9/52; A23L1/06,- A23L1/19; A23Li;22; 

A23L1/24; A23L2/02; A23L2/38; A23L2/42; A23L3/3472; A23L3/3508; A23L3y3544; A61K47/12; 

A61K47/22,- A61K47/26; A61K47/46; C09K15/06; C09K15/08; C09K15/34; C11B5/00; C11B9/00 
ICCI - A23B7/10; A23C13/00; A23C9/13; A23<^2; A23G9/44; A23G9/52; A23L1/06; A23L«19; A23L1/22; 

A23L1/24; A23L2/02r A23L2/38; A23L2/42; A23L3/3463; A61K47/12; A61K47/22; A61K47/2e; 

A61K47/46; C09K15^00; C11B5/00; C11B9/00 
MO - D01-B02C D01-B02E D02-A03A D02-A03B DOZ-A D03-B D03-C01 D03-Ca2 D03-D01 D03-D02 D03-E07 

D03-EO9 D03-E10A D03-E10B D03-G01 D03-H01 D03-H02D D03-L D08-A05 D08-B01 D08-B09A 

D09-E01 
DC - D13 

PA - (SANE-N) SANEIGEN FFI KK 

IN - ANDO Sr MORIWAKI M; SAIKAIT; SAKAEMURA K; TANAKA K; WASHING K 
AP - JP20010032714 20010208 
PR - JP20000099360 20000331 
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AN -2002-211163 [27] 

AP - JP20010032714 20010208 

PR - JP20000099360 2000033 1 

TI - Inhibitor of flavor degradadon caused by heat, oxygen, and light such 
as fluorescent lamp, in pharmaceutical^ quasi-drug and food products, 
con^xises rosmarinio acid 

IW - INHIBIT FLAVOUR DEGRADE CAUSE HEAT OXYGEN LIGHT FLUORESCENT 
LAMP 

PHARMACEUTICAL QUASI DRUG FOOD PRODUCT COMPRISE ROSMARINIC 

ACID 

PA -(SANB-N)SANEIGENFFIKK 

m - JP2001342489 A 20011214 DW200227 

IC - C11B9/00; A23B7/10; A23C13/10; A23C9/13; A23G9/02; A23L1/06; A23L1/19; 

A23L1/22; A23L1/24; A23L2/02; A23L2/^8; A23L2/42; A23L3/3472; 

A23L3/3508; A23L3/3544; A61K47/12; A61K47/22; A61K47/26; A61K47/46; 

C09K15/06; CQ9K15/08; C09K15/34; C11B5/00 
ICAI- A23B7/10; A23C13/10; A23C9/13; A23G9/32; A23G9/44; A23G9/52; A23L1/06; 

A23L1/19; A23L1/22; A23L1/24; A23LZ^02; A23L2/38; A23L2/42; A23L3/3472; 

A23L3/3508; A23L3/3544; A61K47/12; A61K47y22; A61K47/26; A61K47/46; 

C09K15/06; C09K15/08; C09K15A34; C11B5/00; C11B9/00 
ICCI- A23B7/10; A23C 13/00; A23C9yi3; A23G9/32; A23G9/44; A23G9/52; A23L1/06; 

A23L1/19; A23L1/22; A23L1/24; A23L2/02; A23L2/38; A23L2/42; A23L3/3463; 

A61K47/12; A61K47/22; A61K47/26; A61K47/46; C09K15/00; C11B5/00; 

CnB9/00 
AB -NOVELTY: 

A flavor degradation inhibitor comprises rosmarinic add, 
-USE: 

For inhibiting flavor degradation caused by hea^ oxyg^, and ligjit 
such as indoor ligJit irradiation (e.g, fluorescent lamp), in products 
such as phannaceuticak (powder, granule^ tablets, capsule, drink, 
tronchiscus and mouth wash), q\aasi-drug (dentifiice agent, in-mouth 
refiigerant/coolant and bad breath preventive agent), cosmetics such 
as skin cosmetics (lotion, milky lotion and cream)> lipsticks, 
sunscreens and make-up, feed such as bait of various kinds of pet 
foods (cat food and dog food, decorative fish and culture fish), food 
such as ice-cream, ice-milk, lacto ice, sherbet, and iced 
confectioneacy, as beverage (milk, Lactobacillus, carbonated, fruit 
. juice, vegetable, vegetable-fruit and powder beverages, cool beverage 
containmg fiint juice, tea beverages such as coffee and black tea), 
soup such as consomme soup and potage soup, desserts ((custard) 
puddings, milk pudding and pxidding containing fruit juice, jelly, 
Bavarian cream and yoghurt), gums such as chewing gum and balloon gum. 



chocolates with added flavor (strawbmy, blueberry and melon), 
caramels such as hard-candy and soft candy, baking confectionery (hard 
biscuit^ cookie rice biscuits with soy Havor and rice cracker)^ Hght 
pickled vegetables^ soy sauce pickle^ cure, pickles in bean paste, 
pickle in sake lees, koji (malt) pickle^ rice bran pickle, vinegar ' 
pickle, mash pickle, Japanese apricot pickle and Fukujin pickles 
carrying out pickles, sauce such as separate dressing and non-oil 
dressing, ca^p, dripping and sauce, (apricot) jam, fruit wines such 
as red wine, processed ftuits such as syrup pickle of cheny, apple, 
strawberry, apricot and peach, livestock meat processed goods and 
fishery paste products (ham, sausage, baked pig, ground fish, fish 
paste, Chikuwa (tube-shaped fish paste cake), ground fish cake, fried 
fish balls, date winding and whale bacon), dairy &ts and oils product 
such as butt^, margarine, cheese and whipped cream, noodles such as 
Japanese, hiyamugi, somen, buckwheat, Chinese and gelatm noodles, 
spaghetti, macaroni, rice vermicelli and wonton. 
ADVANTAGE : 

The inhibitor enables efficient inhibition'^tevention of degradation 
of flavor caused by heat, oxygen, and light irradiation such as 
fluorescent lamp irradiation. 99 parts of 0.05-0,2% flavor degradable 
grape Suit essence was mixed with 1 part of purified rosmarinic acid 
substance and stir-dissolved. The grape fiuit essence had less change 
of flaTOr and veiy less degradation in long-term preservation under 
fluorescent lamp irradiation at room temperature, which was a very 
hi^ effect when compared with a grape fruit essence not added with 
the rosmarinic acid purified substance. 
BIOLOGY: 

Preferred Composition: The flavor degradation inhibitor comprises 
plant extract containing rosmarinic acid and antioxidants such as 
flavonols. Preferred Plant: The extract is obtaiaed from plant such as 
Labiatae, Boragmaceae, Rubiaceae, Scrophvilariaceae, Cucurbitaceae 
and/or Umbelliferae. 

The antioxidant is (glucosyl transfer) rutin, (iso) qoercitrin, 
millicitrin, morin, Sophora japonica extract, Fagopyrum tataricum 
extract and/or Myrica rubra extract. 
The degree of coloring of the plant extract is 2 or less. 
Flavor degradable food product is added with plant extract containing 
rosmarinic acid and antioxidant 
EXAMPLE : 

Crepe Perilla live leaves (1 kg) were immersed in methanol (10 1) for 
1 day under room temperature and an extract (9 1) was obtained. The 
extract was concentrated, cooled to 10[deg]C and insoluble soUd 
substance was removed and filtered. The filtrate was added to water (2 
1) and activated carbon (20 g), pH was adjusted to 2, and 



.conoentration-<Iried to give rosmarinic acid crude refined product (12 
g, the degree of coloring was 1,6). 

The obtained product was diluted in water (2 1), poxtred by a flow rate 
of JiOO ml/hour in a column with packed absorption resin Amberlite 
. XAi?-2 (RTM) XAD-2 (100 ml). Subsequently, the column was washed with 
water, and ethanol (200 ml, 95 voh3me%) was poured by a flow rate of 
100 tnl/hour. Rosmarinic acid-containing fiaction was eluted. The 
obtained ethanol solution was distilled under reduced pressure, and 
subjected to silica gel column chromatography. Acetonitrilennethanol 
(10:1 to 10:3) in a solvent was added and the column was expanded and 
fractionated. A high speed liquid chromatogr^qphy containing ODS-2 
column, and an ultraviolet rays detector whichi was filled in the ODS, 
was subjected with the fractionated liquid* The fraction was analyzed 
by using 0.1% phosphoric acid/acetonitrile (7:3) as developing 
solvent, and the fraction which contained rosmarinic acid in a high 
ratio was combined (flow rate of 1 ml/minute, detection wavelength of 
330 mn). Silica gel colunm chromatography was performed, and 
rosmarinic acid purified substance with a jniiity of 95% or more was 
obtained. Rosmarinic acid crude refined product and rosmarinic acid 
purified substance were dissolved in 30 volume% aqueous ethanol 
solution and the flavor degradation inhibitors were respectively 
obtained. 
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Abstract of JP2001 342489 

PROBLEM TO BE SOLVED: To provide an agent and a method for suppressing the deterioration of 
taste and flavor capable of significantly suppressing the deterioration of taste and flavor especially 
caused by the irradiation vi/ith fluorescent lamp. SOLUTION: Rosmarinic acid is used optionally in 
combination with an antioxidant. The agent for suppressing the deterioration of taste and flavor 
contains rosmarinic acid or rosmarinic acid and an antioxidant as active components and the method 
for suppressing the deterioration of taste and flavor comprises the compounding of the treating object 
with rosmarinic acid or rosmarinic acid and an antioxidant. Flavonols are preferable as the antioxidant. 



Data supplied from the esp@cenef database - Woridwide 



http://v3.espacenet.coin/textdoc?DB=EPODOC&IDX=JP2001342489&F=0 



6/26/2008 



(i9)H*H#fFJt (jp) 02) ^ ^ 4^ ^ # (A) (ummmm'jutmm^ 

#^2001 -342489 
(P2001-342489A) 
(43)4ilB B ^mWl2^ 14 B (2001. 12. 14) 



(BDIntCL' 








F I 


f-73-r(##) 


C 1 1 B 


9/00 






CI 1 B 


9/00 Z 4 B 0 0 1 


A2 3 L 


1/22 






A2 3L 


1/22 C 4 B 0 1 4 




2/42 








3/3472 4 B 0 1 7 




3/3472 








3/350S 4 B 0 2 1 




3/3508 








3/3544 4 B 0 2 5 










*«f« W^«©S:15 OL (ife 19 H) »J^HlCiK< 






!N^M2001 — 32714( I>2001 —327141 




(71) USA 


000175283 














(22)aiSB 




2|£^13^2 M 8 B (2001 2 8) 






±^m.^>-m^mt i tb i sn^ 










(72)a!W# 








i|#H2000 - 99360 (P200D - 99360) 






;^IEfl^«4'r^HfpBriTS l#ll^ HSU 


(32)fiE$feH 




^^12^ 3 H31 B (2000. 3. 31) 








(33)«5fe«^38H 


B* (JP) 




(72)Sg?g« 














;«clRH^S4'*=|niiiriTBl#ll# 






















(74)fm\ 


100065215 



























(54) »i!lc$&{b«Ii^45i:r^i**^fcaitI*S 



(57) 

vKXtioxv 'J y®?i:tn:B?-fl:^j^ie^-rs ^ i: imm 



!(2) 001-3424S9 (P2001 ^ 



mmt -ti>Mmm2Xii 3 iztm<mm^^^mmm. 
[11^116 3 wmmw. yv^^j-)vmx.'hhmsM 

s.Vi^huy. tvy^ :5'x;nrf->', w^^fi-i-y. 
:cy'Ja.miiim. r-yi^yV^<mtiimRl/^-7'^'tmiii 

mxK)^j:^mf}-'>>mim6 1 mxii2ma±vhhms 
m 5 {.ztm(r^m^immm. 

[ mrnm 8 ] If 1 7^^ 7 cot ^^*Hcf B«ico#ift*^ 

1 0 ] 'J ym.'^^tswmm^'^'^imw^ 

i>m-^mw.^ixhmmco 1 ax«i2ai:jjic7)ffltii!|?oT' 
ciiARii 1 2 ] m.'i^^\m<r>m^m-2m'X'hhz. t 

mi 3{cfB«co#i*^MbJrp*iJ::^-S. 

j^yi^^mm^, r yi^yvy<mtii^^Ri/^-7=t=^ 
if««i 3{zim<^^m^Mmm'&. 

[000 1] 

tcS»^MtJtp$iJ:^ffitcM-ri>. J: OP*ffltc(±*^BJ{i, 



[0002] 

L. $ (7)~WmTh htth ic A®: * -e ^ *^=Srf5;f I) ^ 

[0003] ^ <ot>im^si,<7^-^mi,zm^xi:i. a^co 

-y h h JlX 0 t;ct4# i: V ^ o f^jS^JStsA 0 fi;ct4cO^ 

^^mz-^ t ^m^rrmmizj: ^^^(r)m{timi:^Miz 
mm7bmm±-tium(7)m^^^^miz^^i!bi^tix\,^h(D 
tim^x'h^. 

[00 04] tZ^X\ mki)^^. D-XVJ— ^-fe- 

'j<r>'^^^co7m^miiimzim'itimi}<h ^zt mm 

BS5 0-7 4 580-f-^fg, f$M^5 5 - 1 84 3 7-^ 
•2.f^ffl*^'S)-g.>r t/^^'*n/biXTV >^ (#IHBS5 9-296 

1 9 ^-'j^m ) « * , - >-^«l5^;p^ y^cT) 7 ^ --n- 

Zth^^otlX\^^h 0 89 8-^^$g) . 

[000 5] Lij^L'^ti^^, Ztl(:>cr>i,(r)li^ S^iO^ 

Hic J; I. m^mim^ . mz)&^mzi^ib hixx^.^h'B. 
imm^Ti,zi5{'thmmmimmz^ i,x\i .iH^-ti^h 
m^iT^ hm\Wkimnhi,<r>x'\t^j:i3-'ytz. 

[0006] 

tz{mti:iiammf,zm':i<mw^\mm^^w,zm\x' 

hh. •^^i.zifwm. m.zmMim.mzxi>m 
^^<7)mimMi.^^Miiznux'^^mm^\mmmi:miSk 

^mi^Mf-zmwh zt(DX'^ ^^m^ttmiirmi 

[0007] 

^mm.-r:^fziibi,zmMm^^mi3LX i-^tztz^. vm 

Wml^j:}£l,Z^<^i.tl^uX-7 >'B!(Rosmarinic aci 
d:3,4-j^t Hn^v— Of- [ [3-(3.4-) i^'t h'D^r 



:(3) 001-342489 (P200 1 -I^n^ 



Mlzmm-t h ^ c: i: $r l.{±5 L , ^Cy{z^(r)nx 

^Mv^/c L/C. 

[00 08] $^tc*^aH#/?,{±, ±ie*a^tc«o'v^T 

-ri.^i:{CctoT, izm.ixfzm\^9^\m%m^t)m 
htih z t ^M.^^tsLfz. ^^maztih^KcDjsimz 

[0009] -ttchh. ^wniiTm ( 1 ) ~ ( 7 ) tc 

(1) 'ox^^)vm.^^^'7t}^^hzt^m^\L^h 

(3) ttMbtliil^)**, i^yf4. A7^f^f4. r;&^^f4. 

3'-vyy\j?--»ff4. UfmV-t Uf4M!|l!)<J: D^I.I¥*-^> 

( 2 ) im<^^^'^\mmm. 

( 4 ) mmsmiA<nm^m^ 2mTT*) -s. ^ Sr^iai: 

■r^ ( 2 ) xji ( 3 ) \,ztm(r^wm;\mfmL 

( 5 ) MJcCiiS-ft^J^-^tfi h ^mw.>i^h KDTm. 

( 4 ) (n\^-fix-h^zim(rmm;\mmm. 

( 6 ) mk\m\tiK y^^^y-fiMTht ( 5 ) iz^m 

tchmt-hmiirihimx\t2mi:i±x'hh (5) t::iE 
[0010] tfz^wmiM^ ( 1 ) ~ < 7 ) t=^(f s 

#i*3feMl:«i*i)?PJ* -^^^1. #t4S^JT-*) . 
[0011] ^C>\,zz^Wm. Ti£ ( 9 ) ~ ( 1 5 ) (c 

(10) ym^^tsmmii\mii^mmmit^^ 
^mhWMLmzmtw-tt a t *-^>=5r^ . mm^<nmm 

(11) v-yf4, A7-9-^l4- T>:?^^ 

f4. 3'-7yyN^-9-f4, ^y^mmf'^'mmmx^tc^m 



(10) ^mcmm^immiim. 

(12) tt!i^!ittai!i^<^«-fejK*^' 2 OT-eS) hzb^im. 
( 1 0 ) xti ( 1 1 ) fcia»<7)Siflc^fe^'fbW*iJ:^ 

(13) \:>x-?^)ym^tz\±^ixi:%tsmmm!mi.zisi 

( 9 ) JbS ( 1 2 ) <OV^-r#t*Hcfe»«0#lft^MUflJ 

(14) SiK-fkS'J*^. yyif^y-)vwt'hh ( 1 3 ) 

(15) taiS-fraAi/Uf-y. A V9:s~lViy V\)y. 5 'J 

i^'ifsaj!!?!!. ^•y^yy^'N'ttjijiHos.i/^v^r^rrtaiitijJ; 
0=5r-I.Sf*-^>ja(fixl> lfflX{i2amit'S>l. (13) 

[0012] ^rJo. *%BJt:t5V^TSi*i:«±, AT'JSL 
-I.'EJV ^i: S^*^^$r Ptc V ^^^•r *^ ^ □ i: T-JS L •&# •) 
^1* (flavor, Jl,!*) i:cOM#S-#tfJS».'>«l;t.T-fflv^^> 
I. . t /c , #i»60^Mt; i: ; ^7) i a ^Si5|5*^"M ^> 

i>o-Cii^i ^*\ »4 L < (i^^.llt. J: 0^i?4 
L < {im^tffMI* &#tf -1. ^ t h . 
[00 13] 

i^m<7)mmmm] ( i ) 

%^m^mimm. m^z±mi. t ^MmM'^wAi.z 
i'yx^\:.hmm^immznLxwxrzmmm^^ 

T^Zt^mmti-^hcDXh-yX . ^^^bLXx:i 

x-?>j y^^^^-Thi^coxh^. 

[0014] *f|HBT'fflV">^,ix.S.ax-?.'J yft (3,4- 
>?hh'DJfi^-a- [ [3-(3,4-)v^h KD^f>7i- 
/W-l-:t^y-2-rn'<-;U] -jf^v-] -7x- 

;U7°ob'5)-yK){i, ^^i*^f#tc$iJ|5gt-|.i.«0T'(i 
=3: < , -^^&Xh ^ T i . 4 /cJ^^JftiRDtciJfe-r t COT' 

x-?v ymi:-^tsi>(^xhtnmi^zmm^ti^j:^^^K n 
mmmmizx<om'^ixtm'mmmmt>-i^miii. 
[0015] zzx'ox.'^v ymi:-^tsmmt Lrti, 

A, hdf^3£/, hyx7\ brx-f-X, b'a. 

— '<.;U;!y^ y h , ;nT>'N'?yH, s^h, v^y 

y—, DHTX, l/^:>vs;— ASt/D— 

y f4tcS-r ^ li^ ; r ^-y h ^ 3 y :7 'J -^£0 A 5 
^^mzmthmii^ : ;^X?-U y hy yi^i^<7)T;*^^ 
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[00 16] ^'?)j;d^nx-?y ylt#*ffl*^*^A,o;^ 
^mfh:ihifX-^h. 

c 0 0 1 7 ] Wi\i'Azm\^hixi,mw.i. m>,z%m^fi 
-r, mm.T)\^^-)v. ^MTfua-ju. Mmmm/ 

m.TJi'^—ji'tl-Xii. ^^y-zi-. x^-y-^p, 7°P 
^icl~4<50T;P3-;i^; ^mrji-^-jUtLXli. 
rj-;i.# : im^mMt LXii^^^ym : 

^■^i^'itxmm-r^Zti^X-^^. MtL<ii:c^ 
hO. ^OifftLKli-t^kTfi^a-ji'Xh^o 

[0018] tAiiiijmt Lxit. -^izm^^^ti^ijm 

^ij^<mm-t^ztti-x^6. mmitiix^j:\^:f)\ mx. 
mm^^z-^^m t < it-^-^ (^(^^tt^tKim 

iaimizx^xmm-t&yrm. mmtrMi^LmwL 
^j:ti^t:>mtii^n^ym^Lxmii'M^'i%^:fjm. ttzu^^ 

tiicr)miz4m^mmizxmmm(DTMmi:iiiiii ■ 

[0019] ni^titzt&iiimi,i. '£'mizmtx-iF7^tfz 
am't^-^mz ji^x mmm ^m^LtzD. ttc-^i^ izm 
mim^ Lx-mmm^ l < a^m-ti, z t ifx^ h . 
[0020] ^wmm^mimmm^z^^tLi>^:^-7 
')ymt. &-tLi,nms'aXhh-£m\.i^j:<. 



\'^.%'>x. :^^m<nmm^\tmm\\.z\t^cr>^-^ii^^ 

t l■XmUf±M(7^:Hmx■'^%hixhnx-7^^ y|g^W« 

'mmimiw.-^-t^zt-b^x^i,. t£ii. mmm\m 
a. mm-hWi!)i<r> i m<r>m\mxh^xh . 2m}± 
cr>mm<r)iii]mi:^m^^ziA^'^i>^txm\-^h t lx^ 

[002 1 ] ^mn^f^commzj: <o . mmm-fmmm 

t Lxm-^-thi^^li^ KDy,v ij yK#WWi:«fe« 

^ztmmLx\^^^. x^x. ±ticr>mmmiiimi±^ 
hizmmmmm^'^oztizx 'om^cr>is.m^m^z 

[0022] «i?j!Mi{i#t=$fjiiB$ix-r, -mzwm 

tiimmzm\'^hixmm>imi:JK< mmi-h z t t-x^ 
mw-m^z\,i. ±i^xmhixtz^\^'!('>/i^m'^^j:mmx 

Lxax-?>j ym<7)$mmmmx-mi^^^:fTm ; ±fe 
miiim^smizmtxmmLx^mir>mm ( mnf-s ^ 

is. m^m. i^m^mm) im\'^xmm-r^yT& ; ^cr, 

^j:b'ffy:fTmim^^^ztt^x^i>. tfz. 'Ji:-mt,zmt 
xmmami'ii^x i^xw mm!>miz-:>\,^x i^mzm 
m^ivr-mzmm^tii>ijmtf^iK<mmx^h mt 

nm. -(yt-y?&tmmmm. m^^wmimm. mmm 

[0023] ^iJ*f|BHf v^d«feSi:{i, ux-^uy 

h i -p T « 1 7t t. CO ^ , 

[0024] 
[^1] 



A : p H5 . sfclBIS Lfc D X V ij ( X ) ©aS525iiinK:4i»S»«K 

B : A(;i-rffi3%S$ail^L.;/^PX7>J>-^«r«1(X)$o.i%»Bt7)c»f8?-riooo« 



x-7>j ym^^m ( X ) ^0. i%mM:^mmx'iooomiz 

^^Lfzm<7)myt^ (fe* : 330nin) HtLfzt^ 
(7). pH5.5(CpSL?t:OX-e'J>'K-^:t^?5 (X) 

^mm<^w]-^X'^tsnx-;?>j y^^^c/)m^ (m^ 
m ) t Lxmmzmm^h z t ^<x^ ^ . 
[0025] ^^m<^m^^immmtzti\.^x . 



^b Lxmm6itiim^b'(o\Jx-7 >j ym-^^m&m^^^ 
m-^, ^max-? 0 ym^^mcom^ii 2 i^xrxh^ 

zbifis-tL\\ z<r>m-^, mmmacT^^f^'^^mi^z 
mm^^^x.hzbi}<^<. itzm^2a±(Dax-? 

m^W^ Z b tin-^ MtL< 1 VXFcoh 

eo. $^>t*f^L<{iO. 6aT<7)cix-7*J y^^ 

{:mm^^zbtfimtL\'\ 

[0026] *^HaoSi»^MIdni©JS'J«, axr?0 yg! 
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{mtimmmoin immm. mm) ) i}^f>mm.^ti 
mxh'^'XijXw 

c 0 0 2 7 ] mz.im&izmm-thm'^. mmmt l 
TJi, mzmm^ix^zt^j:<:ksimamtLxm>'^(i> 

3 f yMRV L - r X n f h a^so 

ygj-^ h V -^A^COX 'J y;U-K >'i§ii ; ^WMi- h U 

ffilS® y A^S: i: £7)ffiJ5iE®!tA«^ :a-hn:7xn- 

^'^/kt Kodf i^h;t'X>- ( BHT) ^7'f-;Ut Hn^ 
i^T~V—jU (BHA) ^: :c^\yyi^riymWFM:^ 

jui^'yi^z.i'h'j'yA^jii-iyyi^TSi ymnmni-h 
/i-^juxT-u^^mmm. ijyY^imnitii'm. :km:^ 

it?!)- rK'^a^fttUit?!!. rii—^'j-mmmm. ro--K 
^■ty^^mtam. ^-^^^mmm. :2.-:fjvmmtbm. 

'jy\<^mi^ltim. Ji-^ymm^ (/hS^^, xy^-- 

fi-^ymm-i^mm (^v^:c)v=^v')y) . immm^ 

its?- Mmmmtam. 3^if?:??s}4ai?^, n^if;^^^*^ 

[ 0 0 2 8 ] ig(=, ^^mzii\,^xmi>zn^ Li^iJtst-ft 
lr>Ji: Lxy'7:r:y-)m.imfh^t-h'ix^i>t>K zco 
yy^^y-ji-mt LXii. y =7^^y-)vm/^zri/u o 
ymz yy4(y-fut:^i-h yy^f^y-ji-mmi^irfKK 
mfi,ztti^X'^^. mx.t£, j^yi^^. y-y^y-^ 

t(,z^^x^x^hh<r>. ^ hiz^ix^mmLtzmm 
m/iz^ix h \,z^^m L < ma^ii^m^co^m 

mm^mLfzLcr>^mfhZti}^X'^i>, A^jsMtcti. 
yuf-v, y ^xyui^ h>jy. rf i/f y y v-si/s y 
huym. m/izji-^y, 4 v^x.jui^ h y ^i:^^^ 



^•g.^ i: J; 'o'i^'^tihmmm^^^ym^mfiki-hzt 
ti^X't h . z.i\.h<r>y yif^j-)vmt 1 a#S!feT'<$ffl$ 

ixri,J;<, *7t2«liUt$rttEtc»-^T($ffl-r-g>^ 
[00 29] t.fzyyif^J~)\^^<r>{,<r>\,z{^7LX. ± 

^^mmmmtrfmi-thiitijfx'^h. ^ts. 

V ^TfttU-r c: i: J; o Ti#^ ^ t *fT-# , ^c7)ti. X 

mmLxi>. ttz^i^i>zmm>>mLxmm-tt:iti>x' 
mxiz^ h mmmcTiiim ( mm^ 5-156249 

*tP.¥7-2 50 9 0 2-f-) ^m\'^Xmti!>-t^Zt 

izj; -yxmrnmnx^ . z(7)X 0 ^j:¥kmzx m^hixh 
^r^^^m^mityy7f.y-)i'WM^xhh 5 y h y 
y (5y-fe^y-3-o-5Ayi/H) (7)^mt^j:h, 

Xi I. *\ iCiff P.¥ 7-252684 -^i^fgietfeco 

i 2 am±* ttSicffi-^ii-c^ffl-r •§> ^ 1 1 t-^ i. . 

[0030] tfz. mmth y y ;t<y-yMlic04'm7K 

•C, 7 9d<y-;l^S-x^y-;l.^i:OfggiT/Ur7-yU 
Wy-t y y^Ttfi^'nfU^-i^-y n— /U^i:'<7)^filST 

[ 0 0 3 1 ] nx-? y ^-g^xtioxv y ym^^ 
Wc-iritL^oxvy yffixtioxvy >'ig#W!r^i:tn; 

x-^y ym 1 oMAIiUfc^L-ctiiiSfblf'J^ i ~5 o OM 

mm<^m^xmm^tihz t tmt Lt\ 

[0032] tfz. ox-7 y >-i8 ( ux V y yis^w 
\\:Mf.zni,xmm^fih±Mm(nwL^ {^\^-Y^m<r) 

LXWMiziiJi^ J-)V, y'ah'Uyyv:!- 
3— X, -7;H — X, x:?a— X, M^ysn— x. 

xhy>'. i^i?aT^xhy>\ T'^^^&^/'^ y 

y;wb'h-;u, xyxyh-zL. ^r^-y h- 

X , ^I^HfltOStt^MbWiil^Jtc-t-iixl. DX-7 y v-i^o 
0 . 1 ~ 1 0M:%SJK, ttcimi^l^ 
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[0033] ^^m<^mm^^-itmmmiitfz^mmiz 
ji^xmzvm^n.i'. mtim^^. mm^. mm 

[0034] ^%m(^m^^\mmu. m^^i\L<^n 

Tm.cr)hff)^mf^^tifix^i,. i^. *^Bg<?)#i**^ 
mmm^^(Dm^^^{t^m±-t^^tij^x^ ht. ttc 

[0035] r^^?*>*^BJtc #ift^MbffP*J^'J 
tLxm^-ti>ux-7Vym (^LKHux-^vy^ 

mm. mzytmm. foMmMK^ytmnz^h^m 
mitmm.i}^^mizmm$tix^j::hn-Mm. imsh. mm 

T'#^. ^fc. imSi,tLXUX^y^mm (n-> a 

^-i^r-yT-^Ltt^^sr : mm&tLxii^mm\. ti 

7"-fe/L'?f'j. F'j>'^'^j. bo-f-si oifi\s^m^ -.m 
mm\-^^t \^x\i.mm%m. n^mm\. u^'^mmm 

<r>X\if£\^, 

[ 0 0 3 6 ] tV^S^^Jii: LTtl. □t#^3t'ii-^^c 

[0037] \.x\m\.zmm^i\-f , mz.\ir 

*KgJ:t4, :^rtg;c1£t. ^-mm, if^ • ^ 
-7^ : ;^x^-Kr'jy. 5;Ui7r 'J SrhA O^- 



^VL—A^ U -f- 3 3 1/- hS.t/^ □ >'f- 3 3 U— h^CD 
il.i!**:#Ja L^-f- 3 3 3 a I/— : ^n— 

^■■$^A'>-7'''f — , -?v.i-?n#S-i-tf ) . Fn-y7\ 
:J'7 #50^^-7 : >'^-H fx ^r.y ^.ydr 

jgistt. i*niatt. fflsft. ^js^t, «aft, i^att. 

t^;^«(t, ^a«t. ^s#«, L{f«, ±« 

y>'^-<yi^K^'y>-y;?\ lr^^-yy\ fzti. y 
— x^ fc'cT) y-x» : X h (J —i^^M.^ T/zP-^ 'J 

U-»f-7'^«>'^A^ ; >'^<?3*l|}i ; i^U-y7° 

«c7>f-iU-. ryx. oyzf. ^f-rf. «K^<?)Sia:ffl 

y— M§I^^^^SlSlJDXp°p;^^l*I 

ii/»stf, imm^. m^-^ y^coymm^m 

i t < im^mR-(/$xmx$> h . 
[0 038] n-Mm, imffa. m.msh. m.m^9\-shtt: 
mmmco^mnmmzMi-i>^^mcomm^^^immm 
(7)mmmi±. mmmimm, m\.z^m. ^ 'o^\fmt 
^Tio^tMi^ \,z^h sift^^-ftJa* nmx % h mx-htat 
^ttc$ijRK$n-r\ nmhi,z^t.ixhmmmtomwm 
^<D^m. Mm.mcr>mmm/iixiz'ttix^i^^^j:b'i: 
#i«LTjii:iitK, ik^i-^zt^^x-^:^. mt^mz 
(4. >(immzmn-t^ux-7>j ymco^i-^mt tx^j^-^ 
<tho. 1 p p mmm^mif^ z t ti^x^ ^ . f^-r 
i>mmmiz^^-ti: a tc , ox^ v ymc^m-^mcrimiziz 

m ) irmmt^z t i)<x^ h.vt-^x. nma-h^fk-mi 

X , DX-e U yS!iOMtcm»LT 0. 1~3 000pp 
*fiL<»i0. 5 — 1 000ppm^OKH^:fia|^■r 
l.^tA^•C'§'^. 

[ 0 0 3 9 ] i^c, ux-7 >j ymttmMm^^tsmm. 
^^-fbWSiM i:m^^xMm^<D^i^mi\:im\-ti>^. 

^mmzmm-th ox v 'j ymt mmtm(^m ( ^.a ) 

i: LTil'-^ < i: t, 0 . 0 5 p p m^SSr^ff ^ i: i)^X' 
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— BOOOppm, i>fSL<{iO. 25— lOOOpp 

m c7)iEH & m^^t I. ^ i *^'T- # -I. <. 

(0040] ^^mcomf^mitmmu. ^mcommt 
[004 1 ] zzxm^-^i^ir^mmii. mm 

[004 2] ^^>'i^\ ixtv-, yv—y 

-fxys#t4, -^yy^S^. b'-7, ^^y^ 
m^hifi>ztti^X'^^. 

10043] tti. ii< iz-ksimmco^^. m^mt l 
m ■ ^immnm. mm.m\mt,zmm^ixhimm^ 
A, ^^WFFmf<zim^fLi>w^mmm. 3~y)Vh. 

/i. Yi- -yi'>-ymi:zmm^ixi.mmmmm. ai*ijd 
±Simmm. fc<iMffl#«. □)i5i^p°pffl#«, E^„°nffl 

■So 

[0044] i)^i)^tmmmm^(mmtmm^im%m\ 
si$ffls*^'o. 0 5-0. 2%cDmmcom'^. mmzM 

LXOX-? 'J >'i?*>>^< i: 1 1 0 0 P p Mi 

L<{i5 0 0 P P ma±(7)m-^T^i.ti:bZt:/)mt. L 

-&tf«-^{i, mmizMLXM^(ommi)<il'-^j:< ti, 1 0 

OppmS^, Mi.l<ii5 00ppma±t^j:hXo 

^j:w\-^x"ktixhzttmtL^\ mmnmmn, ^ 
o^itxstf^iiii, &^mm^(D^mi-zhti'?xm^^ 
*<^Mt uz< \^=Btm:i^<r>x'h 0 , it'^^cn'^imm 
mmi^zn Lxm^Oo^ tzmmm^ixh .rnic j: n 

«Mp°p(CR;ra^:#ift7!><ft-^T'#-l,;^c(tT'^<, Wk. 



[0045] ( 2 ) Si!t^MbP$'J:^& 

[0046] *^HJc7):^S{i, (Lttfa. Elg 

p°p, mMmVffxxt.i-z\mm'm<r>%. ^^^Srtl^J:-?. 

L < {±m7t*Tco3LBstnc J: hm^^immzn i,xmz 
^mx'hh. 

[0047] ^9tm<n-}5m.i. ft#:Wtc{iax-7U ym. 
mL<i.inX'7\}ym^^^ iW^m^m) , ^/t(±^ 

ix/oc7)i ■^itixMzMtxmzm^itm^^ts^%m<^^ 
Hua^-T'g. J; ^ i,z^i(r>m^i^m-t^m^x-hixmm^ 

ixt. ax v'J >'Kfc}^»LT^Jt{fiJ'^^< i: 1 0 . 1 

p P m<r)m-^imfh z t ifix'^ h . wmwmmz' 
hh^it. mz^-thfmii^^x , nxvyysg*^ 

0. 1— SOOOppm. ^[f^ L<{iO. 5 — 1000 
P P mX'-^iiX^ X 0 ^ffiffl^r^J^-r-g. Z t ifiX'^' ^ . 

-^t^*§^^i:. |ii?i&c7)|g4;<,i-:J,^;5:< v i o . 0 5 p pmT- 

^z^-L h^mi:mih.x . m^mmt lxo. 05-3 

OOOppm. i?tt<«0. 2 5— 1 0 0 0 ppmiO 
[0048] E.-^<7mm^i. '\mzmm^ix^j:V^t)K ^± 

ifimm^\t^^»nhmi.zi-mi-^Lxii< zttmt 
tt^. zixi-:,(r>mm.m±mmj:m^zm^x . mm. ^ 

ifziiB.commi'j'-^ij^i^-r^if^hztizm 
?i-x , wm:m<r>wsi\,z^'^^xMnt 1 1 t^E-^t- ^ 

zbi,x^^. 

[0049] 

izmyE^ti^i.(oxim^\ Tmztm-r^m:tj 
cD^mimzmR l^v^rs 0 , %i,imm%^MM-t^ t 

[0050] mmm 1 

TtJlRfpOX V y ygr ( EnRASYNTHESEf? ( «fegO. m 
T) ) ym-^mm.5%t^^ i. olz20^/o\% 

X ^ y -jUTiimmizmm l , #i*s!?fLffP$ij^j 1 ^hm l 
fz. z<7)mm^immm 1 ^o. 1% *j ymxmommi 

[005 1] mmm 2 

^D^y>-y^l kg^r^^'y-^HOLtlBSiST 
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6) . CtL2:2Li7)7j<t::#i?L, fS^^fllTWN'-^^ 
bXAD-2 100ml ^AtClOOml/^PalOSat:' 
m^Lfz. <J:v^T'^7A2r7j<l LT-ac^f ^^>tC95vo 
l%X.^y-jUmm\ SrlOOinl/B#^<7DoKaT'31?SLT. 

m-mi:mKTX"^i: t , ^x- y ^ ^^VU;?? ^ a ^ n-? 
h ^'7 7 ^ L , r-fe b - h : ^ ^ y-zp?!-^ 

^ y-yl^iS-SPge^JtClO : 1 ^10 : 3 (CJM 
ODSSr3tlXL/iF*lfS 4.6mm, *$150mmiO;e? 7 A (ODS 

-2(^rA3M) ) tm^[-mmtii^immLrzmmm.w^ 

T^rh-h'JyK7 : 3) Srffl»,^T:5i-ff t UfiMlml/ 
CTim^^-immi 1 ^ |Sl*i7)(R^(330nm) h J: d 

CBOvo 1 %i y L , ^ti^'timm^ 

■Itmm 2 J: l/^ift^MbJrpSiJSiJ 3 StPM Lt: , 
[00 52] gMM3 

Ja;cTai»fiL, MfliL/i. ^Stc80voi%x:^' y-;H0 

lilgll L , ox -7 U >'i$.1i«i^!}% B ^ 139 g ( «fe 
SO. 9) , ^ix^7j<3LT-.ft«^L, 7mLtz^ll^m.m 

x:ix-?'jymmt:m.m^-^. *^f^95vol%x^y 

-yuj§?s*ii«9^siL. i^\'^xmmm2 tmm(D:fjmi: 

?gf^s^o-7h^5 7>f- (HPLC) ^:^tij:i;^, Mm. 

mmc^yfmx'iy'j^yji-^9J^i^vi-?hyyy^-in 

oT. *4;K95%J;l±cOoX VJ v-gg^ff it (oX-7'J>- 
jmmmh :«feJSO.lWT) , n>?.vi; ViSffimSKBS 
B t ox-e 'J >'iS«^?^b *#^|IMfi^J 1 <?3Si*^Mtj£p 
SfJS'J 1 i: |Bl^coiS3tg(330nm) i: ^ J: 5 (C30vol%X:5' 

y-;u*?§fgtc^M L . ^ixrtimm^immm4 ax 

[00 531 SI]!iSffij4 

o-X-7y-fi*l kg {MU^mSh) tC7.5Lc^)95vol 
%X:J' y AixT65-CT'30^^Saj« LT X:7 y -;U 
ttai?g5r#^c. Mttai^fiitS:95vol%X:?y-;l'-Cijt?l> 



L, ^#^>i^^ca?I^^R$:5t<^x:$'y-;^^fi^i}^gi:-^;b■ti^T 

mtm.m Ltz, zti2:7K2LizmmLx ^mm im± 
^m^-^xm^L. irtzrm ^ ^^^m=t ~j ^ -)v 

( v-^ a a'y^m ^B^^^ ilOOOO ) 

M!ri!)C*i54gt#fo («fejeo.8) , <'K^^x'm.tm2bn 
#L. HPLc^^wt3j:t/\ nmmm<7)ifmx'>-v )f7y 

}VA'yJ^9-o'7Wyy >(~^'ir-oX. *$lK95%UUiO 
Dxvy vK^^f/i ( y yiS»S!B!ic : «fe^o. 
itiT ) . nx-7 y yisfflff M!t%ic fc nx^ y ym.nm 
tic *#^^M/?ij 1 1 b nmcr>mts. 

(330nm) i: ^1. J: 3 fc30\'ol %x;$' y 

C0054] mmms 

J^ '/il^l k s*S0vol%XiS'y-;H0Lt2l B?f}* 
x^y-;Pttttl?S*W/:;, x^y-;i-tti±i?gtc^M 
cD'vdf y *jDi.T?I-&f*x:5' y -yl^ifSr^^SI t/::. # 
A,iX/tx^y-;WtttH?R{cvS14«*jD;e.-C30tMfBl?l-^L 
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